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they would be observed from a prescribed visual point], the virtual generation apparatus 
comprising: 

shape data memory [mean's for storing] which stores shape data [pertaining to 
physical] defining shapes of the terrain objects present in said virtual space; 

position [data] specification means [for specifying data for said subjects] which 
specifies position of the operator-controlled object with respect to the terrain objects : 

overlap determination means [for determining] which determines , on the basis of 
said shape data [stored in said shape data memory means] and said position data [for 
said subjects specified by said position data specification means], whether or not [said 
physical] a terrain object |s located between said [visual point] viewpoint and said 
[subject] operator-controljec^pject [should overlap and be visible from said visual 
point]; and 

image generatio^ means [for generating virtual images] which generates image 
data for displaying on a monitor screen the operator-controlled object and the terrain 
objects viewed from trie viewpoint, wherein [said physical] a terrain object is processed 
[by prescribed] so as to be displayed as a show-through [processing] image through 
which the operator-controlled object can be viewed in the event that said overlap 
determination mearis [has determined] determines that said [subject and said physical] 
operator-controlled object [are disposed in a prescribed overlapping state] is intervened 
by the terrain object when viewed from the current viewpoint , and [for generating virtual 
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images] wherein [said physical /the terrain object is processed [by non-show-through 
processing and is not] so as to be rendered as a non- show-through image in the event 
that both of said [subject] operator-controlled object and [said physical] the terrain 
object are [disposed in a st^te other than] viewed without a prescribed overlapping state 
from the current viewpoint 

/ 

3. (Amended) A virtual/image generation apparatus [as defined in Claim 2,] which 
generates images observed from a viewpoint to be displayed on a monitor, said images 
including an operator-controlled object moving relative to virtual terrain objects, said 
operator-controlled ottiect and said terrain objects being defined within a three- 
dimensional virtual space, comprising: 

shape data rJem^ stores shape data defining shapes of said terrain 
objects present in said virtual space; 

position specification means which specifies position of said operator-controlled 
object with respeot to said terrain objects: 

overlap determination means which determines, on the basis of said shape data 
and said position/ data, whether or not a terrain object is located between said viewpoint 
and said operator-controlled object; and 

image generation means which generates image data for displaying on said 



monitor said op i 



orator-controlled object and said terrain objects viewed from said 
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viewpoint, wherein a terrain object is processed so as to be displayed as a show- 
through image through which the operator-controlled object can be viewed in the event 
that said overlap determination means determines that said operator-controlled object 
is intervened by the terrain object when viewed from the current viewpoint. 

wherein said overlap determination means computes a first vector which extends 
in a direction in which said [subject] operator-controlled object is observed from said 
[visual point] viewpoint and a second vector which extends from said [physical] terrain 
object towards said [subiectl /operator-controlled object , computes the angle formed by 
[this] the obtained first vectc/r and second vector, and, in the event that this angle falls 
within a prescribed relatior^ljijpi/vith regard to a prescribed reference angle, [decides] 
determines that [an overlaying state exists, or, in the event that this angle falls outside 
the prescribed relationship, decides that a non-overlapping state exists] the operator- 
controlled object is inten/ened by the terrain object when viewed from the current 
viewpoint . 

4. (Amended) A virtual image generation apparatus as defined in Claim 2, wherein 
said overlap determination means compares a displacement from a prescribed ground 
point for a first reference point [previously] specified for said [subject] operator- 
controlled object with a displacement from a ground point for a second reference point 
[previously] specified for said [physical] terrain object, and, in the event that the 
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displacement for said first reference point is smaller than the displacement for said 
second reference point, decides that [an overlapping state exists, or, in the event that 
the displacement for said first/reference point is greater than the displacement for said 
Second reference point decidesthat^a non-overlapping state existsl the ooerator- 
controlled obiect is intei^enedTbv the terrain object when viewed from the current 




viewpoint. / 
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5. ^Amended) A virtual image generation apparatus as defined in Claim [2] 3, wherein 
said overlap determination means makes a determination that [said overlapping state 
existsl the operator-controlled pbiect is intervened bv the terrain obiect when viewed 
from the current viewpoint in the event that the angle [defined in Claim 3 hasl falls 
within the prescribed relationsjhiplfcith reaard to said reference anqle[, andl as well as in 
the event that a displacement of the operator-controlled obiect [for the first reference 
point as defined in Claim 4] is smaller than [thel a displacement of the terrain object, 
[for the second reference pointl wherein said displacement of the operator-controlled 
obiect is the displacement from a prescribed around point for a first reference point 




specified for said ooerator-jfcontrolled obiect and said displacement of the terrain object 


is the displacement from a around point for a second reference point specified for the 


terrain object. / 
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6. (Amended) A virtual image generation apparatus as defined in Claim 2, wherein, 
[for] said show-through [display, said image generation means generates a virtual] 
image of the terrain objeffl overlapping the operator-controlled object is generated by 
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alternately displaying pixjels [for displaying said subject in accordance with a] indicative 
of the terrain object and pixels indicative of the operator-controlled object in a 
prescribed pattern^ rather than pixels for displaying said physical object]. 

7. (Amended) A virtual irr/age generation apparatus as defined in Claim 6, wherein 
said pattern is a mesh form with [comprises] an alternating sequence of pixels for 
displaying said [physical] terrain object and pixels for displaying said [subject] operator- 
controlled object . 

8. (Amended) A \^ua£jm£ge generation method which generates images observed 
from a viewpoint to berdisplayed on a monitor, said images including an operator- 
controlled object moving relative to virtual terrain objects, said operator-controlled 
object and said terrain objects being defined within a [virtually defined] three- 
dimensional virtual space [virtual images of subjects present in said virtual space as 
they would observed from a prescribed visual point], said method comprising the steps 
of: 

storir/g shape data defining shapes of said terrain objects: 
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computing the position of ffie operator-controlled object with respect to said 
terrain objects: 

determining, on the ba&is of the shape data [relating to objects present in said 
virtual space] and the position data for said [subjects] operator-controlled object , 
whether [said physical object] a terrain object is located between [said visual point] the 
viewpoint and said [subject] operator-controlled object [overlaps] in an overlapping state 
when viewed from [saia visual point] the viewpoint: and 

[, in the event tnat it is determined that said subject and said physical object are 
disposed in a prescribed overlapping state,] generating [a virtual] image data for 
displaying on the Monitor the^operator-controlled object and the terrain objects viewed 



from the viewooir 
processed [by] fo 



n^vtfhich [said physical] a terrain object in an overlapping state is 
s to be rendered as a show-through [processing or,] image through 



which the operator-controlled object can be viewed in the event that the terrain object is 
located between the viewpoint and said operator-controlled object in an overlapping 
state when v/ewed from the viewpoint, and in which a terrain object [in the event that 
said subjeclf and said physical object are] disposed in a state other than [a prescribed] 
sajd overlapping state[, generating a virtual image through non-show-through 
processing, in which said physical object] is [not] rendered as a non -show-through 
image . 
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9. (Amended) [A recording] Ajn information storing medium for use with a virtual image 

t 

generation apparatus [for recording program data for generating] which generates 
images observed from a viewpoint to be displayed on a monitor, said images including 
an operator-controlled object moving relative to virtual terrain objects, said operator- 
controlled object and said terrain objects being defined within a [virtually defined] three 
dimensional virtual space [virtual images of figures present in said virtual space as they 
would observed from a prescribed visual point, wherein said program data is for the 
process of] , said information storing medium storing a program which executes the 



steps of: 

supplying shape 



computing position 



ta defining shapes of objects to be displayed: 



of the operator-controlled object with respect to the terrain 



objects: 

determining, ofn the basis of shape data relating to [physical] the terrain objects 
present in said virtual space and t£ie position data for said [subjects] operator-controlled 
object , whether [sard physical object] any of the terrain objects is located between [said 
visual point] the viewpoint and said [subject] operator-controlled object [overlaps] in an 
overlapping state when viewed from [said visual point] the viewpoint: and 

[, in the event that it is determined that said subject and said physical object are 
disposed in a pi/escribed overlapping state,] generating [a virtual] image data for 
displaying on the monitor the operator-controlled object and the terrain objects viewed 
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from the viewpoint in which [said physical] any terrain object in an overlapping state is 
processed [by] so as tc/be rendered as a show-through [processing or,] image through 
which the operator-co/itrolled object can be viewed in the event that the terrain object is 
Seated between thefcurrent viewpoint and said operator-controlled object in an 
overlapping state when viewed from the current viewpoint, and in which any of the 
terrain objects [in Jne event that said subject and said physical object are] disposed in a 
state other than \k prescjibe'd] said overlapping state [, generating a virtual image 
through non-sh<6w-through processing, in which said physical object] is [not] rendered 
as a non- show-through image . 



13. (Amended) A garnjfedeyjee [virtual image generation apparatus] which generates 
images o bserved frorrf a viewpoint to be displayed on a monitor, said images including 
a plaver-controlled abject moving relative to virtual terrain objects, said plaver-controlled 
object and said ter/ain objects being defined within a [virtually defined] three- 
dimensional virtual 3pajbe[, virtual images of subjects present in said virtual space as 
they would observed fjfom a prescribed visual point], said game device comprising: 
an input imeans with which a game plaver operates a computer game: 
shape data memory [for storing] which stores shape data [pertaining to] defining 
shapes of objects present in said virtual space; 
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position data specifier [for Specifying] which specifies current position [data] for 
[said subjects] the plaver-controlled object with respect to the terrain objects : 

overlap determiner [for determining] which determines , on the basis of said 
shape data [stored in said shape data memory] and said position data [for said subjects 
specified by said position data specifier], whether or not [an object] a terrain object is 
located between [said visuaj point] the viewpoint and [said subject] the plaver-controlled 
object [should overlap and/be visible from said visual point]; and 

image generator [for generating virtual images] which generates image data for 
displaying on the monitor the plaver-controlled object and the terrain objects viewed 
from the viewpoint whefei/f/rsajd ^ terrain object is processed [by prescribed] so as to 
be rendered as a shoW-fhribugh [processing] image through which the plaver-controlled 
object is viewed in the event that said overlap determiner determines that said [subject 
and said object are disposed] plaver-controlled object is intervened bv the terrain object 
in [a prescribed] an ^overlapping] overlap state when viewed from the viewpoint , and 
[for generating visual images] wherein [said] a terrain object is [processed by non-show- 
through processing and is not] rendered without such show-through image effect in the 
event that said [subject] plaver-controlled object and said terrain object are disposed in 
a state other than [a prescribed] the overlapping state. 
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(Amended) A [virtual image generation apparatus] game device [as defined in 
claim 13] which generates images observed from a viewpoint to be displayed on a 
monitor, said images including a player-controlled object moving relative to virtual 
terrain objects, said plaver-controlled object and terrain objects being defined within a 
three-dimensional virtual space, comprising: 

an input means with which a game player operates a computer game; 
shape data memory which stores shape data defining shapes of objects present 
in said virtual space; 

position data specifier which specifies current position for the plaver-controlled 
object with respect to ihe terrain objects; 

overlap deterryn^^c^determines, on the basis of said shape data and said 
position data, whether oj not a terrain object is located between the viewpoint and the 
plaver-controlled object; and 

image generator which generates image data for displaying on the monitor the 
plaver-controlled object and the terrain objects viewed from the viewpoint wherein a 
terrain object is Processed so as to be rendered as a show-through image through 
which the plaver-controlled object is viewed in the event that said overlap determiner 
determines that said plaver-controlled object is intervened bv the terrain object in an 
overlap stater when viewed from the viewpoint. 
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wherein said overlap determiner[:] computes a first vector that extends in a 
direction in which said [subject] plavfer-controlled object is observed from said [visual 
point] viewpoint , and a second veotor that extends from said terrain object towards said 
[subject] plaver-controlled object /computes an angle formed by said first vector and 
said second vector, and determ/nes whether or not said plaver-controlled object is 
intervened bv the terrain object when viewed from the viewpoint in an overlap state 
[exists] in accordance with whether said angle falls within a prescribed relationship with 
a reference angle. 

15. (Amended) A [virtua| image generation apparatus] game device as defined by 
claim 13, wherein said ovefljy><fet.erminer: 

compares a displacement from a ground point for a first reference point for said 
[subject] plaver-controlled object with a displacement from said ground point for a 
second reference point for said terrain object, and 

determines whether or not an overlap state , in which the plaver-controlled object 
is interven ed bv tme terrain object when viewed from the viewpoint, exists in accordance 
with whether saip displacement for said first reference point is smaller than said 
displacement fpr said second reference point. 
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16. (Amended) A [virtual image generation apparatus! game device as defined by 
claim [13] 14, wherein said overlap/determiner: 

[computes a first vector that extends in a direction in which said subject is 
observed from said visual point, and a second vector that extends from said object 
towards said subject, computes an angle formed by said first vector and said second 
vector, and] 

compares a displacement from a ground point for a first reference point for said 
subject with a displace/nent from said ground point for a second reference point for said 
object, and 

determinesXvriejther or not an overlap state, in which the plaver-controlled object 
is interven ed bv/the terrain object when viewed from the viewpoint, exists in accordance 
with whether sfaid angle falls within a prescribed relationship with a reference angle and 
said displacement for said first reference point is smaller than said displacement for 
said seco/d reference point. 

17. (Amended) A [virtual image generation apparatus is] game device as defined by 
claim 13, wherein said/^how-t>rough [processing generates virtual images! image for 
the terrain object qveilffiping the plaver-controlled object is generated by alternately 




displaying pixels indicative of the terrain object and pixels indicative of the plaver- 
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controlled obleeCT nJfdccordance with] a prescribed pattern [rather than pixels for 
displaying said object]. 



( ( x - 
\P M 18 ' ( Amendecl ) A [virtuaNmage generation apparatus] game device as defined by 

] claim 17, wherein said pattern [csimprises] is a mesh form with an alternating sequence 

' of pixels for displaying said terrain object and pixels for displaying said [subject] plaver- 

controlled object . 
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A virtual image generation apparatus as defined in claim^T wherein said terrain 
objects include one or more of an explosion, an enemy robot, an obstacle background, 
a building and topographical features. 

J A virtual image generation method as defined in claim 8, wherein said terrain 
objects include one or more of an explosion, an enemy robot, an obstacle background, 
a building and topographical features. 

It \€> 

jpr. An information storing method as defined in Claim^ wherein said terrain objects 
include one or more of an explosion, an enemy robot, an obstacle background, a 
building and topographical features. 
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A game device as defined in Claim / iCwherein said terrain objects include one or 
more of an explosion, an enemy robot, an obstacle background, a building and 
topographical features defined in the three-dimensional virtual space. 

i 

A virtual image generation apparatus as defined in Claim ig!; wherein said show- 
through image for the terrain object overlapping the operator-controlled object is 
rendered translucent. 

if ^ 

Jtf. A game device as defined in Claim^ wherein said show-through image is 
rendered translucent. 

/ 

25. A computer system comprising a graphic image processor wherein various objects 
are defined in a three-dimensional virtual space and programs are executed in 
response to an operator's instruction so that a operator-controlled object moves against 
a terrain composed or teHfflJn / objects defined in the three-dimensional virtual space and 

r controlli 

are generated forytlisplaying on a monitor, the computer system comprising: 

an input means which is manually controlled by an operator, the image of said 
operator-controlled object moves in response to the operator's control with the input 
means; 
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images of the operator controlled object and the terrain objects viewed from a viewpoint 



■3* 




LAW OFFICES 

Finnecan, Henderson, 
Farabow, Garrett, 

8 DUNNER, L.L.P. 

I300 I STREET, N. W. 
WASHINGTON, DC 20005 
202-40B-4000 



Kenji YAMAMOTO 
Application No.: 08/817,076 



shape data memory stored with shape data for objects; and 
processing means foyfendering images of the operator-controlled object and the 
terrain objects for displaying 019 the monitor, 

wherein the processing means determines positions of the operator-controlled 
object with respectyHp^the terrain objects and, in the event that a terrain object is located 
intervening the oftej^rtor-controlled object in the three-dimensional virtual space when 
viewed from tjie viewpoint, renders a portion of the terrain object overlapping with the 
operator-controlled object with a show-through image effect. 



2& The computer system of claim^ - wherein said show-through image effect is 
rendered by processing said overlapping portion with a translucent effect. 

27. The computer susteijn of claim 25, wherein said show-through image effect is 
rendered by processintjldd overlapping portion with alternately rendering pixels for the 
terrain object and pixels/for the operator-controlled object in a meshed pattern. 

28. A computer system defining various objects in a three-dimensional virtual space 
and executing pr^g^afns that respond to an operator's instruction so that an operator- 
controlled objecf moves against a terrain composed of various terrain objects defined in 
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the three-dimensional virtual space and images of such objects viewed from a viewpoint 
are generated for displaying on a monitor, comprising: 

an input means manually controlled by an operator, the image of said operator- 
controlled object moving in response to the operator's control with the input means; and 
processing mean^s which generates images of the operator-controlled object and 
the terrain objects^for displaying on a monitor, 

wherein"sajfeK^rocessing means determines positions of the operator-controlled 
object with respejbt/to the terrain objects and, in the event that a terrain object is located 
intervening the ojSerator-controlled object in the three-dimensional virtual space when 
viewed from th£ viewpoint, renders a portion of the terrain object overlapping with the 
operator corvtrolled object with a show-through image effect. 
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29. A method of rendering images on a computer system, the computer system 
defining objects in a three-dimensional virtual space, said objects including an operator- 
controlled object and a^errain composed of terrain objects, and wherein said computer 
system renders imagdslbf^ata objects viewed from a viewpoint for displaying on a 
monitor, said method comprising the steps of: 

receiving signals from an input means controlled by an operator; 
processing the signals so that the operator-controlled object moves relative to 
the terrain objects in response to said signals; 
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determining positions of the operator-controlled object with respect to the terrain; 

rendering images of the operator/controlled object and the terrain objects viewed 
from the viewpoint for displaying on the monitor, 

wherein, in the event that a terrain object is located intervening the operator- 
controlled object in the three-dimens/onal virtual space when viewed from the viewpoint, 
a portion of the terrain object overlapping with the operator-controlled object is rendered 
with a show-through image effect./ 

30. An information storing medium for use with a computer system defining objects in a 
three-dimensional virtual space said objects including an operator-controlled object a 
terrain composed of je :Krtn^jects, wherein said computer system renders images of 
said objects viewed Jr^m a v/ewpoint for displaying on a monitor, said medium storing a 
program which executes the steps of: 

receiving signals from an input means controlled by an operator; 

processing the signals so that the operator-controlled object moves relative to 
the terrain objects in response to said signals; 

determining portions of the operator-controlled object with respect to the terrain 
objects; 

rendering images of the operator-controlled object and the terrain objects viewed 
from the viewpointAor displaying on the monitor, 



21 



